Abstract-A sudden discharge of Sidoarjo mud flow into the water bodies would disturb aquatic biota, the fisheries culture. The aim of this research is to evaluate the availability of phytoremediated water of Sidoarjo mud flow (abbreviated: pwmf) as a milkfish culture media using liver histological approach. After two weeks acclimatization period, the juvenile and adult of milkfish were exposed the pwmf at the sub lethal concentration and an acute static bioassay at 96 hours. Control fishes were reared in the artificial brackish water. Each treatment of pwmf exposure was done in three replicates. After exposure, the liver fishes were removed and histologically processed using paraffin method and HE staining. Histopathology change was assessed semi quantitative scoring. The result of the histological analyses suggested the liver pathological features such as vacuolation of hepatocytes, the loss of sinusoid integrity from mild to severe occurrence and necrosis.
Preliminary research showed the mixture of mud flow and fresh water in ratio 1:1 ratio that treated by one week phytoremediationusing Salvinia molesta could reduce Cd and Cr content 50% [2] . This phytoremediated water of Sidoarjo mud flow (abbreviated: pwmf) needed to be evaluated before it is used as an aquaculture media.
Histopathological biomarkers can be used as indicators of the effects on organisms of various anthropogenic pollutants and are a reflection of the overall health of the entire population in the ecosystem. The alterations in cells and tissues in vertebrate fish are recurrently used as biomarkers in many studies, but such changes occur in all vertebrates and invertebrates inhabiting aquatic basins. Histopathological biomarkers embody tissue lesions arising as a result of a previous or current exposure of the organism to one or more toxins. Welldocumented lesions based on experimental data in liver, ovary, skeleton system and skin have been used as biomarkers [3] . Liver is the detoxifticator and biotrans-formator organ, and liver is also found to be the most sensitive organ to the water contamination [4, 5] . The liver is a target for many toxicants, and it receives toxic substances both from intestinal and branchial routes, because of its central location in the circulatory system of vertebrates [14] .
According to Guilio and Hinton (14) there are three major functions of the liver essential for life of the organism. Firstly, it functions as metabolism, storage, and redistribution of nutrients and other endogenous molecules: the synthetic and excretory functions of the liver maintain the homeostasis of the organism [14] . To achieve this, specific molecules are synthesized in hepatocytes, packaged in the. Golgi apparatus, transported in a specific direction released into the intercellular spaces and to the bloodstream, where they are taken up by other organs and utilized. Some examples of storage, synthesis, and redistribution functions including glycol-genolysis and hepatocyte release of glucose to govern blood glucose levels; hormone synthesis and release (e.g., somatomedins); synthesis and release of proteins, as in the case of serum albumins, the yolk precursor vitellogenin, and the zona radiata protein or choriogenin. The removal, metabolism, and eventual excretion of compounds also participate in the homeostatic role of the liver; for instance, hormones are taken up and broken down by the liver. Secondly, it is used in metabolism of lipophilic compounds, including xenobiotics: biotransformation reactions catalyze the conversion of endogenous as well as exogenous compounds with poor water solubility to more hydrophilic metabolites that can be readily excreted. With respect to xenobiotics, the majority of hepatic biotransformation reactions may be considered as a detoxification process decreasing toxic body burden by enhancing excretion. However, during the biotransformation process, generation of electrophilic reactive species can lead to interaction with basic cellular constituents such as DNA and proteins. The end result of this process may be disruption of normal cellular function and overt toxicity, including acute forms and chronic states such as carcinogenesis and tumor formation. Thirdly, it helps formation and excretion of bile. Bile excretion is important for the elimination of degradation products of endogenous compounds such as heme or steroid hormones, as well as for the elimination of xenobiotics and their metabolites and some metals such as copper and mercury.
Milkfish (Chanos chanos) or commonly called "Bandeng" is one of the fishery products in Sidoarjo that has a high economical value. The aim of this research is to evaluate the availability of phytoremediated water of Sidoarjo mud flow (abbreviated: pwmf) as a milkfish culture media using liver histological approach. 
B. Preparation Animal Test
Young adult milkfish (C. Chanos) were obtained from a milkfish farm in Gresik, East Java. Before released into mud, every ten fish was acclimated in 40x30x30 cm 3 aquarium filled with 20 liters of brackish water for 2 weeks. Fish was aerated and fed with commercial fish food. Water was filtered and its qualities were checked weekly. DO meter was used to check dissolved oxygen; and salinity was controlled using rephractometer.
C. Treatment
After two weeks acclimatization period, the juvenile and adult milkfish were exposed to pwmf at the sub lethal concentration and an acute static bioassay at 96 hours. The treatment was separated in four treatments and one control. The four treatments consist of: pwmf without mud sediment and the pwmf that contained mud sediment. Meanwhile the control fish was held in the artificial brackish water. Each kind of treatment was done in three replicates. After exposure, the liver of milkfish was removed and brought to histological process using paraffin methods and Hematoxylin eosin staining.
Histopathological alteration was assessed semiquantitative using a score ranging from (−) to (+++)depending on the degree and extent of the altera-tion: (−) none, (+) mild occurrence, (++) moderate occurrence, (+++) severe occurrence [11, 13] .
Semiquantitave scoring is determined according to the width of histopathological alteration occurrence in the liver lobules as shown in Table 1 .
III. RESULT AND DISSCUSSION

A. Result
The result of physical and chemical content measurement is shown in Table 2 
It is figured out from the study that Cd content in pmwf with mud sediment is 0.02 mg/l, and Cr is 0.5 mg/l. According to the PP RI No.20 tahun 1990, a limited content of Cd for C tegory (for fisheries and veterinary) should be 0.01 mg/l therefore, it is presumed that Cd becomes one of the histopathological factors.
Observed turbidity in pwmf that contain sediment is 6716 NTU, which also indicates above recommended water quality for maintaining native fish populations. Random monthly values should never exceed 100 NTU, hence it is also predicted to have contribution of to liver histopahological occurrences [17] .
The result of the liver histological analyzing suggests that the milkfish exposed to the phytoremediated water mud flow (pwmf) without mud sediment will indicate the mild liver pathological features, such as vacuolation of hepatocytes and lost of sinusoid. Meanwhile, the milkfish exposed to the pwmf will show severe pathological liver, such as: edema cell and lost of sinusoid in the most of part of liver tissue.
Degeneration of the hepatocyte in liver tissue of treatment milkfishes is indicated by detoxif ication. Indirectly, it is indicated if there are some toxic matters from the mud. Meanwhile, the fish treated with pwmf without sediment also shows the liver degeneration although the Cd content in this media had reduced untill 0.00 mg/l. Due to these reasons, it is presumed that if there is other potential contaminant in the mud flow that is not measured in this present research. Other pollutant that has possibly made liver hepatocyte degeneration is Polyaromatic Hydrocarbon (PAHs) [6] . UNDAC reported in 2006 that the concentrations of benzene and toluene elevated at the source and the "exposure" location. Xylenes and hydrocarbons were also elevated [1] .
Besides metal content, pwmf that contained mud sediment contain light mud particulate could inhibit the respiration rate. The mud particle would cover the gill respiration surface. So that, the intaken oxygen into body cells including hepatocyte (liver cells) will decrease. Recent evidence indicates that increases in oxidative stress and associated biochemical alterations could become a toxic mechanism in fish [7] .
The presence of oxygen is very important to body recovery. Then, the histopathological of milkfish in this research is probably proceeded in three ways: the direct effect of metal that causes cytotoxicity in hepatocyte; indirectly by the decreasing of the energy source (oxygen) and combination both of them.
The histopathological semiquantitative analysis of the liver fishes that exposed by pwmf with mud showed more severe histopathological alterations than pwmf without mud (Table 3 ). All the treatment fishes suffered the hepatocytes vacuolation and loss of sinusoid integrity. Occurency of mud increasing these alterations. The vacuolation of hepatocytes was indicated with enlargement of the cell, so this abnormal hepatocytes (see star symbol at Table 2 ) showed larger size than the normal hepatocytes. Cell disturbances caused chemicals in the water and decreased oxygen intake caused by highly of turbidty in Sidoarjo mud water.
Metal content in the water mud is predicted as a factor of degeneration in liver tissue. Protein inclusion bodies are common in metal toxicities [7] . Cellular swelling occurs either directly by denaturation of volume regulating ATPases or indirectly by disruption of the cellular energy transfer processes required for ionic regulation [8] . The histological changes identified within the hepatocytes in this Cd and Zn toxicity study result of various biochemical lesions [1] . Vacuolation of hepatocytes are associated with the inhibition of protein synthesis, energy depletion, disaggregation of microtubules, or shifts in substrate utilization [8] .
Recent evidence indicates that increases in oxidative stress and associated biochemical alterations could be a toxic mechanism in fish exposed to pulp mill effluent [9] . Ultrastructural examination of winter flounder liver from clean and contaminated sites revealed a loss of hepaticglycogen and lipid stores with increasing environmental contamination, with a concomitant increase of abnormal proliferated endoplasmic reticulum (ER). Fluid accumulation in the cisternal space of the ER, and the perinuclear space and mitochondria led to vesicle formation. These vesicles coalesced, to form large cellular vacuoles that compressed the nucleus and residual cytoplasm to the margins of the cell. Vacuolation appeared to be a process that affected preductular cells, hepatocytes, cholangiocytes, neoplastic cells, and exocrine pancreatic cells [12] .
The existing of enlargement of vacuolation hepatocytes in the liver tissue would insist the existence of sinusoid. So, the sinusoid will loss their integrity. Occurrence of mud also increasesing contaminant, which causes the vacuolated hepatocytes going to necrotic. As sinusoidal lining cells separate blood from liver mesenchyma, destruction of sinusoids should lead to hemorrhage. According to this interpretation, hepatocyte death is secondary to sinusoid destruction, hemorrhage in liver and hepatocyte apoptosis [17] .
According to the functions of liver, hepatocyte vacuolezation and necrotic could lead the disturbance of some important physiological activities in fish, such as: inhibition of protein and hormone synthesis, decreasing of fish to detoxification process and inhibit formation, excretion of bile which is important for the elimination of degradation products of endogenous compounds [14] . This physiological disturbance would be generated to other abnormality including the growth, reproduction and immune system. Hence it would be affected the milkfish productivity.
IV. CONCLUSION
Although the phytoremediation had proven to reduce the pollutant, such as heavy metal Cd and Cr, the histological study indicated if the pwmf was not available yet as culture media. The liver pathological features that observed are vacuolation of hepatocytes, the lost of sinusoidal integrity and necrotic cells from mild to severe occurrence.
The further studies such as: analyzing mud pollutant and it's toxicity and improvement the water product of pwmf are still needed. 
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Vacuolation of hepatocytes almost in the all parenchyma tissue so the sinusoid integrity absolutely lost, and it also showed the necrotic cells (showed by thick arrow).
